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The Big Picture
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Global demand - Flexible PVC and Plasticizers

~360Mt° ~50Mt> ~15M¢t° ~TO0Mtc  ~6.7Mt ~2.3Mt

Global plastic Global PVC  PVC demand for Plasticizer global ~ General Purpose -
. - . G | P High
resin demand demand  flexible applications demand plasticizers l\jr;T;?:ulalnj'r\F/)\?esithI%
Ortho phthalates

(DINP, DIDP, DPHP)

General
Purpose

Specialty

3.3 Mt

a.  Plastics Europe 2022 report.(Note: Report includes additional ~30 kt of recycled plastics)
b.  S&P Global Commodity Insights, © 2022 by S&P Global Inc CEH- IHS PVC Resins report 2022 and ExxonMobil assessments
c.  S&P Global Commodity Insights, © 2024 by S&P Global Inc CEH- IHS Plasticizers report 2024 and ExxonMobil assessments



Mature region shift to HMW phthalates

Western Europe Plasticizer demand ktons
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Source: IHS Chemical Economics Handbook 2015 report — Plasticizers -S&P Global Commodity Insights, © 2024 by S&P Global Inc CEH- IHS Plasticizers report 2021



+90 years of industrial plasticizer use

>3(

~300

¢

Substances studied and Plasticizers launched Plasticizers in use Only 5 general
tested as plasticizers to market today purpose plasticizers



Together...

In world that never stands still, no one can
face tomorrow’s challenges alone



Compatibility - PVC solubility in plasticizer

DINP and DIDP show better affinity
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Solution temperature compares solvency power Lower solution temperature
— affinity of plasticizer with PVC — more affinity of the plasticizer with PVC

Contributes to
* Lower plastisol gelation temperature
» Faster dry blend absorption time

Data from tests performed by or on behalf of ExxonMobil
@ Solution Temperature — ExxonMobil Method TM-186981 48g of plasticizer and 2 grams of PVC



Processing Advantages of DINP - Gelation

DINP requires less heat to gel
which can enable lower operation

- Plastisol Gelation Behavior 2
temperatures or faster processing astisol Gelation Behavior
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Data from tests performed by or on behalf of ExxonMobil

Temperature (°C)

3 ExxonMobil test method: TM-186930 Plastisol gelation. Equipment Physica MCR101.
Compound formulation: E-PVC 100 phr; plasticizer 60 phr



Processing Advantages: dry-blending absorption time

DINP shows low dry-blend absorption times

enabling faster processing Plasticizer absorption time 2
at efficiency

302

* DINP has faster dry-blend time at higher
processing temperature

234 242
212 206
2 181
» DIDP has faster dry blend time than DINCH
and comparable to DOTP at high . 5
processing temperature 88 s 76
60

DOTP DIDP

)

N
N
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Absorption time (s

m89°C = 99°C

Dry blending time is a function of plasticizer
viscosity and compatibility with PVC.
Data from tests performed by or on behalf of ExxonMobil

Compound formulation: S-PVC (K-value 71) 100 phr; plasticizer 53 phr DINP; 55 phr DIDP, DPHP (ie. at efficiency); filler 40 phr; stabilizer 5 phr
2 ExxonMobil Method OMP-185794 Brabender - 435 g PVC +fillers + stab are added to the mixer and heated to the set temperature. Mixer speed 120 rpm.
Plasticizer is added after + 5 min. Max torque and drop-off time are recorded.



Compatibility - Plasticizer exudation from compound

DINP and DIDP show lower exudation

Loop Test?: Plasticizers in compounded PVC _ l

Loop Test 48 Loop Test Loop Test ASTM D3291b 0 No exudation

Exudation examples

J5 - DIDP (53 PHR): 1

J1-DINP: 0

hr 1 day 7 days 7 days 1 Very faint and
DINP 0 1 0 0 discont'inuous
exudation
DIDP 0 1 L 0 2 Moderate exudation.
DINCH 0 2 0 - 3 Heavy exudation
DOTP 1 2 3 E . & e

Lower exudation (lower Loop Test Value):

» Better plasticizer permanency under mechanical stress
— no blooming to the surface over time or under folding
» Better compatibility

— no paint de wetting or bleeding

Data from tests performed by or on behalf of ExxonMobil

2 ExxonMobil Test method: TM-186961 Formulation PVC (271PC) 100 phr, DINP/DINCH/DOTP 50 phr, other plasticizers to efficiency: DIDP 53 phr, DPDHP 53 phr, DIUP 55 phr, filler 50 phr, stabilizer 4 phr
® The Technology of Plasticizers, Sears and Darby, John Wiley & Sons New York, 1982. Chapter 1 F. Standard Industrial Plasticizers, Chapter 6 Permanence of Plasticized PVC, Appendix: Table A6 Plasticizer
performance in Plasticized PVC (DINP 53PHR, DIDP 55 PHR, DOTP, 54PHR)



Stronger...

High Molecular Weight phthalates DINP and
DIDP help you formulate smarter, and your
flexible PVC perform better, last longer and

meet safety standards worldwide



Performance advantages of DINP and DIDP

DINP and DIDP better retained mechanical
properties for longer service life of your products

Weight Loss (%) - Forced Ventilation @100 °C? Retained Elongation @ Break (% vs original) -

Forced Ventilation @100 °C?

After severe accelerated aging

12% 100%
DINP and DIDP show: ——
10%
80%
* Lower volatilization loses
8%
 Closer to original mechanical 0% W ----- S
properties » K
___________ - - Vv
» Better permanency 40%
4%
29% I 20%
0% I 0%
DOTP DIDP DOTP

Data from tests performed by or on behalf of ExxonMobil m7 days 10 days m 7 days

3 Retained properties — ExxonMobil Method TM-186966 - Forced Ventilation at 100 °C. Specimens prepared according to ASTM 638. Compound
formulation: S-PVC (K-value 71) 100 phr; plasticizer 50 phr DINP, DOTP, DINCH / 53 phr DIDP, DPHP (ie. at efficiency); filler 50 phr; stabilizer 4 phr..

10 days

DIDP



Performance advantages of DINP and DIDP

Water extraction shows higher permanency of DINP
Plasticizers in Compounded PVC

Water Extraction @50°C 24hours % Plasticizer lost®

0.1

0.08

o
o
o8

0.04

% Plasticizer lost

0.02

» DINP extremely low solubility in water, DINP DIDP DOTP
tightly bound into compounded PVC

3 The Technology of Plasticizers, Sears and Darby, John Wiley & Sons New York, 1982. Chapter 1 F.
Standard Industrial Plasticizers, Chapter 6 Permanence of Plasticized PVC, Appendix: Table A6 Plasticizer

performance in Plasticized PVC



DINP provides volume cost savings

Case study: 3D laminated PVC film

Plasticizer level DOP

Film with 100 phr PVC / 30 phr plasticizer (phr) 30
Width 53" (1.346 m) / Gauge 12 mil (0.305 mm)

Formulation density 1.276

(g/cm?)
Number of additional meters of films produced 4 of e -
with 1 MT compound L .

Plasticizer level DOP
Adjusting plasticizer level for the same (phr) 30

Hardness Shore A level:

Formulation density
o/ 1.276

Number of additional meters of films produced with 4 of T
25 MT plasticizer truck OT meters

Volume (liters) = weight (g) / density (g/liters) € =» Length (flexible film) = volume / thickness * width

DINP
30

1.271

+7

DINP
31

1.268

+ 3913

14



Further...

For more than 80 years since ExxonMobil
first patented HMW phthalates DINP and
DIDP we have been with you co-
innovating, securing supply reliability and
navigating evolving regulations



Regulators support that all phthalates are not the same

Ortho-Phthalates
DIDP*

Low MW ortho-phthalate High MW ortho-phthalate DIUP
DTDP

g e

Health Canada
- “low risk”

Classified as Cat Regulated as SVHCs, EU CLP - Not US CPSC -

1B Reprotoxicants Jll subject to authorization classified Safe in toys
(DIDP)

Australia
NICNAS - no
toy restrictions

US CPSC -
Regulatory status o = 2 Safe MoE
Dec. 2024 <o % 3 (DINP)

*Precautionary restrictions toys and childcare articles that can be placed in the mouth DINP (US, EU, CA), DIDP (EU, CA)



EU - ECHA update

Constant dialogue with authorities to promote sound science

INDUSTRY RESPONSES Continued
Extensive comments engagement with
from the Value chain coM

CLP Harmonized
Classification C4-C6
ortho-phthalates

o
ECHA PUBLISHES THE CARACAL & ENVI PVC AND ITS ADDITIVES EU COMM ASSESING
PVC AND ITS ADDITIVES COMMITTEE RESTRICTION PROPOSAL OUTPUT FROM OTHER

INVESTIGATION REPORT DISCUSSIONS ON HOLD REGULATORY INITIATIVES


https://www.vinylplus.eu/resources/vinylplus-responds-to-the-echa-investigation-report-on-pvc-and-pvc-additives/

US-EPA TSCA MRRE Outcome

DINP DIDP
SAFE FOR USE!:

43 uses out

of 49 safe,?
representing

99% of production,
EPA has concluded
safe use

43 uses out

f 47 safe,?
* For consumers ?Epre:.zni;ng

* For general population 9 7% 97% of production,

* For the environment EPA has concluded
safe use

)

A further assessment confirming safe use
EE E EE & =@ E ol =
2003 2005 2006 2012 2014 2015 2017 2018 2019 2020 2025

# ¥ 8 8 &8 8 &8 & & & &

CERHR EFSA EU Risk NICNAS ECHA MICHAS CPsC ECHA RAC EFSA Health ERA . DINP .‘ DINP & DIDP
Assessment Enviranment

ncluding sensitive sub-populabons such as women of child-bearing age, infants, dhildren and the elderky.

2 DIMP uses idertified as presenting an unneasorable nsk to workers: Industrial spray-applied (i) adhesives and sealants, and (i) paints and coatings. DINP uses identified as posing an unreasonable rsk
to workers include industrial spray-appilied (i) adhesiees and sealants, (i) pairts and costings, as well as commercial spray-applied (i) adhesives and sealants, and () paints and coatings applications

3 DIDP uses idertified &5 presenting an unreasonable nsk to warkers indude spray-applied industrial uses in (ijsdhesives and sealants, and (i) pairt and coatings, &5 well 25 spray-applied commercial uses
n (i) adhesives and sealants, {w] paint and coatings, (vilacquers, stairs, varnishes, floor finishes, and {vi] inspecton fluds or penetrants

*The 3% and 1% in white in the DiNP & DIDP pies correspond ta the wolume of each substance dedicated to applications listed under footnobes number 2 and 3, respectvety.



Together,
Stronger,
Further...




Customers value the advantages of DINP

Application: Vehicle sealants and underbody coatings

Faster and lower gelling temperature vs. alternative plasticizers:
« Baking temperature lower by more than30°C

* Gelling temperature start reduced by more than 710°C

* Reduction of 2 ovens in OEM paint shop

Compatibility

 Better paint compatibility 4WET (wet on wet cures in T oven)

» DINP shows no bleeding vs alternatives, due to compatibility

» Alternative plasticizers show paint de-wetting

« Compatible with all plastisol raw materials avoiding plastisol waste

Other

* Density reduction, allowing lower plastisol weight per car

* Lower Volatile hydrocarbon solvents in plastisol

* Plastisol less water diffusion providing better protection to EV vehicle
batteries




Customers value the advantages of DINP

Application: Waterproofing membranes / roofing

DINP is our main PVC plasticizer. Compared to similar
alternative molecules like DOTP and DINCH, DINP was
proven to remain in the matrix (no leaching) in artificial
and real weathering, making it:

»  safer for the environment and

* increasing the lifetime of the PVC membranes

PVC membranes

plast:c:zed with DINP
can be recycled into
PVC membranes
without loss of
performance

* canlastupto30
years when directly
exposed to external
environmental agent,
and more than 50
years when not
exposed directly

Application: Coated fabrics

Currently we use DINP for about 95% of our products.

most of our fabrics are fully exposed to the elements and
therefore need to have excellent outdoor weathering
properties, both UV and hydrolysis resistance (e.g. pool covers,
tent, sport mats, textile architecture, pergolas and truck tarps.

We observe poor
adhesion with DOTP
and other para-
phthalates, they have
too many free alcohols
inhibit glue additives
(required for good
adhesion) and have
worse gelation behavior.




General purpose plasticizer compared performance

DINP and DIDP:

are safe for use as intended, outperform
alternatives, offer optimal balance of
performance, safety and cost

Gelation / fusion

Benefits

DINP
* Higher compatibility with PVC
» Faster plastisol gelling

« Faster dry blend time Volatility

Neat viscosity

. . m DINP
* Better retained mechanical
properties QpoTP
DINCH
DIDP
* Lower volatility QDIDP
+ Significantly enhanced retained

mechanical properties
* Higher compatibility with PVC

Larger area the
Density (volume better the overall

Compatibility effect) performance

Source: Based on ExxonMobil tests and assessments and published literature
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Th a n k yo U ! www.exxonmobilchemical.com
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Principal Plasticizer Technology

High performing plasticizers

We offer the industry’s broadest range of high-
molecular-weight (HMW) plasticizers. Jayflex™ high-
molecular-weight plasticizers provide an optimum

An d res .Va rg a S@eXXO n m O bl | . CO m t;:lranr:aci:_l‘;r-operties with outstanding performance and

Read the latest case study | View the recent regulatory news

Follow us:

Have a technical question?

m linkedin.com/showcase/exxonmobil-chemical

X @XOM_chemical ° youtube.com/@ExxonMobilChemical



https://www.exxonmobilchemical.com/en/products/plasticizers
https://twitter.com/xom_chemical?lang=en
https://www.linkedin.com/showcase/exxonmobilchemical/
https://www.youtube.com/@ExxonMobilChemical
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©2025 ExxonMobil.
ExxonMobil, the ExxonMobil logo, the interlocking “X” device and other product or service names used herein
are trademarks of ExxonMobil, unless indicated otherwise. This document may not be distributed, displayed,
copied or altered without ExxonMobil's prior written authorization. To the extent ExxonMobil authorizes
distributing, displaying and/or copying of this document, the user may do so only if the document is unaltered
and complete, including all of its headers, footers, disclaimers and other information. You may not copy this
document to or reproduce it in whole or in part on a website. ExxonMobil does not guarantee the typical (or
other) values. Any data included herein is based upon analysis of representative samples and not the actual
product shipped. The information in this document relates only to the named product or materials when not in
combination with any other product or materials. We based the information on data believed to be reliable on
the date compiled, but we do not represent, warrant, or otherwise guarantee, expressly or impliedly, the
merchantability, fitness for a particular purpose, freedom from patent infringement, suitability, accuracy,
reliability, or completeness of this information or the products, materials or processes described. The user is
solely responsible for all determinations regarding any use of material or product and any process in its territories
of interest. We expressly disclaim liability for any loss, damage or injury directly or indirectly suffered or incurred
as a result of or related to anyone using or relying on any of the information in this document. This document is
not an endorsement of any non-ExxonMobil product or process, and we expressly disclaim any contrary
implication. The terms “we,” “our,” "ExxonMobil Chemical," “ExxonMobil Product Solutions” and "ExxonMobil"
are each used for convenience, and may include any one or more of ExxonMobil Product Solutions Company,
Exxon Mobil Corporation, or any affiliate either directly or indirectly stewarded.
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